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(54) EDDY CURRENT SURFACE MEASURING 
ARRAY 

(57) Abstract: 

PURPOSE: To provide a probe array having spatial 
correlation of Integrated multilayer, 

CONSTITUTION: An eddy current probe array 0 has 
eddy current probe elements 4, 5 having a plurality of 
spatial correlation disposed in a flexible interconnect* 
ing structure in sufficient degree to acquire a plurality 
of separate eddy current measured values having spa- 
tial correlation to non-destructively detect a flaw near 
the surface. Since a plurality of substantially the same 
elements of precise manufacture are sufficiently dis- 
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tributed, the area of a conductor covered by the effec- 
tive width of the array can be inspected by one time 
unidirectional scanning. The array structure can be 
formed in the same shape having flexibility to inspect 
the large and irregularly bent conductive surface. 

COPYRIGHT: (C)1993,JPO 




OB)H*BMWWf (JP) (12) & ff) i|# fr" & $H <A). OOWttaWfiiB** 

#1^5-142205 

(43)fiMB ¥J£ 5 ^(1993) 6 J! SB 

(51)IntCl. 5 NtfWS* Jf ftSESS^ F I ttlfi^flST 

GO IN 27/90 9118-2 J 





*#JJFF4-U1359 




390041542 










C22)mStB 


« 4 ^(1992) 4 ^30 B 




GENERAL ELECTRIC CO 








MPANY 




HI 6 9 6 4 5 5 






(32)1g$fcB 


1991^5fl6B 




Pffil* *},<—a~~Y\ 1,# 


(33)a%ffc£SB 


1 *HCUS) 




























Wf4s #— • 7"<— a— • -f 








K 2120# 






(74)ftSA 













(54) imm^m mmmmm^mi} 
(57) [g^j mm) ■ 

w«Btrt, w^kk i o Ttt^at-s r fc out** 




*vSfS#E 1 lEiftOW^rojJgE^J., 

3 ] 5S^«JK»^ac i o Ti^!] 

[tt**5] «f«ltillt©«*DS|{TF*|tWS)fcW— t**, 

#sv xjBrt icsis $ fix v ^ n&s e mw-Mmmmm 
{warn, s i < t % 1 oo^jg^^sMm* 

»JSE?IJ<, 

mxm 10] />4<hi o©jt*p*^i9**k*»!»» 
& ft t> s^i « t as s v ^ § m*« 6 ia«c «m 

Eif*« 1 1 3 a>fc < 1 1> 1 o©r» *frft < 

£t> lo©^iR^Sr'^tp®o?SSi^*S^*< £% 1 
o©jf £EH * *IT ^ 5 It 6 IB* 

[S»*)S l 2 ] < £ t, l ocDg&iif^ < 

£% lo©iil(s^^ti>ScoKi^*5^/«e< £% 1 
o©®rt(cEg&*vr^Sff j&S 6 -|B«W?iim«*SiJ 

1 3 ] Jf&*-?*ittjRfl«> a -f -e« 

ft 

HI. 



*JSi 6lE«©^ll«3gffi»j£E?'J,, 
[ft** 19] «fe*?^ffmrt(4av£*vtffc 

* 1 9 t^nmwtefmwi&w. 
im&m 2 2 ] tttswfcroiigroMRflMM ^ * 
u mimtzm^tK ^Mmmmmmm^mox, mm 

n, 

(nt*a 23] mi m<Dm^wm\m^(o±.\c 
BKSivt^sw** 2 2faft©fiam«ffiiij^E^j„ 

[i*«2 4] Hl©®©^^ ft&i3*«©±icit 
tt#*2 2ie*©^1l«®$>j?£E?iJ <> 

siijEE^Jo 

[|S*92 9] MISSffi^BT^tty^^^ 

a^$H-cv^5ifi3ft3¥E6E«©m«^*Hay^E?«c 
Ei»*i3 2 3 mmmmm<D^m-iDmm^&, t 

*fc>tv6ii*il3 0 E«©»«»MS«E?iJo 



-2- 



ictt v x mmij & icsv s r t k i o xn * t> 

W5lt#9l3 2fS«w$imK*ffif!£K^ 
[0 0 0 1] 

UWiL** (B«LMt*.»*RD-2 1, 17 

# <a«Affi*.#*RD- 1 8, 5 6 5) , SBW© 

ttetftfflv^T, *ffijfi<©*-fir|ltti-6l*©^IMRR 
tM»«Sr*»i-S***«1B*SHTt'»5. £©Pt£©$ 

[0 0 0 21 #.«*©^[l^ffBiab#^5 o 4 7 
6 9^ (1 99 0*MJ3 5BH3J&) , #W<ZM5# 

5 cote® Lfc^jB^^^asniSftaf^KR^n-c v ^ 

[0 0 0 3] 

z/p-i/i^icliil-S,, 
[0 0 04] 

[»«©**] ^K»^^iH*%S1lfM«£$^ftW 



[ooo 5] mwbitiK/mmi&SMtt* 

i555^f-m E^fcgKfiUTlMStvfc, IE® 
fc-g-tirt\ ^ /H2|^ Dft t ic#^-c i> j; bSMfat 

Sit*- Kt?S()#1- 5 :/p -:/© 1 o©*IJ,&«, © 

1-5. yi>ll»^SffiV^T, raCa^A'-CKIftK. 
[0 0 0 6] tt*$jT,5*««|ia©*iBfciBoTifeS-t- 

SBCJpfc o T 7° n - -f %Wsfrir r i i 5 © 

tfimftTibz. &imiitm#&ft ( i > xtm^a: 

«^ (Q) i:5 5**»©]Sfct)Wl^-fc^)|!*ft*l 

5. io©yn-^^fflv>fc*S{cj;oT:«^:«**J6 



-3- 



\td.<oXWM£ti : S>, iS5©^*ffl$T~;fc3 0 iia© 

jfeaw^jsecSrtTftfciftsSc-f art #aat& *» if 5 *» 

*i^iJSr«ofc 1 ^©^S^&ttft, fo t ¥■< ta* 
[0 0 0 7] /hS*#-fOt>tBKS!M-5^ia>- -/©$&* 

[0 0 0 8] «©fefift, iS^«©«WW3 

[0 0 0 9] 

[38W©ltt] E©3P*3©gWft, #J§©-#fcLfci£ 
MWfcttBBtt oya -:/BM & jhw 5 r. t xh 
5. E©3§?>3©»J©@iftft, WMfcajfcfcor, mm 

TsriT-ifes* r©3S^©j3ij©ifi<j«, S^W^tss: 

r©3£W©S'J©iiftft, & 

[0 0 11] E©3§?f©SiJ©@Wft, BftftttSNficN' 
lESl^B-^EJIIiraftl-SCi-CfcS. £0*WoBU 

© @sftft, t*©at»#or ^-^-©laig&ft 
/Mdfcrtitait'T?*)*. r©^Bj©gij©@W{4, $g 

[0012] 

Iig9j©M»] r. ©5s^i*^w^mmiiy n -^ffi^fj 



it, ffifeftttEtttti (hdi) *n*»afcflivvc> htm 
• /n-/i»ifi, **©mg^» 

ifcfPS. «tlT©7'n-^tt, 355, i ft© 
T'P-TTEMtf, -^WSfcHPo 

fc, ^m]tmmM<D®m*mM&mim&<om\m 

5o £S©&, *Sffi^|^ij (?? 7°n-^^B©ttilrt 

©^sii©^ft, ihi©^st\ ia^s©*aE©sffi 
■0^0-^0**07)*, nfRxmMmtt* as© 

yia^Jfi, ^*©7'n-7 ? ^^S;^ffiv^-cftr.n*t ! 

7t««*iaafc»s;srSi?) set ^m*5«^-T:\ m 
[0013] £<D%womm%m&t£¥ffito*<o®m\z 

[0 0 14] 

[*js«©ia*l n i muz*?* > v *w o5£tt 

¥M4#Ji^m«7'n-^E?iJ0©¥SSSr^1-„ ^iv 
ft, Ssift^S.tF^^a^^^^a© r^r^f/vj ^^^o 



_ 4 „ 



<tW£ t> ©-eft&v \, » a ^ A^tfS&V t&Jgjjl 3 1? 
7F$tVX&9, ^Bf65^««^^[a)^ppr*^$HT^ 

a A-iR ^ tt^JlflBg 0 co^>fe < 1 tss 2 ©i \m 

^^•6 &mm.i?ft-zm?f&yv-7m : * 7 km lx 

-fmi-Q, 7 ^sv^^i^-f tbTV^^l i Kt *K 
E^ttt>*i/5. 7"«-:/ffi#lft, 0-eft8T**Lfc& 

* KB, <#*©»BfK»rt6»fi'j»*v^ 

[00 15] S2&tf3ft, WClrtfcfls6ii,fc##fc 

mmmxhz, mzcow-mmxit, mTtsmve&Rxt 
m^mmcx^rmn^tix^^K who m- 1 » 

<mM&iv&m&-f&&\£. sftRTfmmc^u—fm 
* &Bfi-r a «r*a 9 a < +■ * & fc* ut % or- & 
5. war, H2&u«3T-f±, ^i2^nii,^ 

6 ^16, 18«* «mi«&l?ff ^ 1 

V h t*fc»ifi UTT(t1I*ft r k 

mx°hz, 0 r 5 S 5 J***a>->lc*i!r I.T c k 
112, 3, SAVeica&na. H4H:H2Xty3©ipL 

H4©m-Ji«it9}4, E. I. ir^y- K;> • 

S^t'Hv (MUM) ©#&-5rgitt©S£ i it* 

§^ * ■ /^->-*5E^^*\ Xfi"^©!?!! 
ft® (Hffifc^LTfcH 4r*«Ufce«Lfc*fcB:ttfe 



#Jtfc*fLT*ffi1-$. *©», ai^fy/Ii^, ^ 
Lfc#? 12, 14 £Uf4>&tt<D&jl$ra* 
icioTIStK. ZOWttfif-tX. /<?~~>WibRX$ 

fttoiis. (HDD S«tt^5S50 

3fc*a;&tt*.*«K:1-$. HDiftliJtijWf'o* 

B#WiUJSiiU#^-*H#ffffiKB"5 0 4 7 6 9*iCff 
0 7ft, H5^6©-fi®»5tl 0&1 70 

mx-tyotzMmmxhz, mtmttmk'fm**). tit 

■«i*10tc-**«. W»«S«1 lfcjSS65fc (Xtt 
PlSWi^) KlttiS^ l 6 o^M©tt©A^7t¥K«*- 

©m*SI«^SSr-?:co±W:3Sffi-f 5. r©Sim#:®19 

mmm^i eim^-x, mtm^i sommsz. 
t&mcteMmzi*tix\^z.bizmg;£}ito\ 14 
RV7\z s mmm&mMmm&ffizm^x, 

hd i fcisgarm, &m<o^mz*.ix\t$£ 
^&i-zzk&m&t£frvitW£&m<nffl&ZRvffi 

too 1 6] us ft, wML<DmTmmthx&£ 

h S-^F-o 1 fi©»^^ k , < i t> 1 o©giJ©®jfe 
*6**««^ b - © * 6 *M65 & «r Jj* L "C <^ 
#5t©B 1 ©1 5 C t Sr^-f. ffitti* 
»©4o©aWs»|f^*i, HffiTft, ^©TfcfcsUli^ 

ft, »«m©*-^-7°2 3, «S3**JgSt©r.aA' 
~7"2 4 > il»*-^-yzl^-y2 5, RXfi 

S»^5t©-m^-yrfi/y~7 p 2 2*t*>5. 



-5- 



l<7>=3-r^PS-^^LT*5*?^ 3*V^BA2 7, 28^ 

7, 2 8^Lfc«M^^7^Xft»fl, ®1EM^2 
- K fcSBR § ti/fc 2 o <o - a: * - >- -e <£> ^ ^ /v* 

[0 0 17] Wlo^3 7Wlfc4o 

^^)(0^^/V3 6, 3 8ttK»r*tl!:#]6^^5, ft 

3 1^ /Hft^ 3 2 frgg^ y K3 3 
«48^S!Srt"S« &tf>^/Vijf^3 4, 3 6, 3 8<7)#* 

01S2o<£*T«fifc£*is #JI^4o©^W^n^ 
/V^TV^o H9C0¥ffiHft, ±411*3 2, 3 4, 
3 6, 3 8«>3^A'tf*t*r«UTV^5. B«ft4-oo» 

LT\ Ttefc5*rtfcE«$^&HC«4BKOTflltf> 



[0 0 18] IH1 0R&1 ltt, *J*T*>S?ftSttffiLfc 
*0*KE«*HTV^, ti^p^filtfj: 

5 0,6 0Tl*SftS3-f;vSf4 5<WffiB&tf#t 

^^/ve 0?riflgt.fc^2cD®2 0 ^^T^i-^^ 
9rtfcEB*JxTV^So = 0&-*» 

Tl>S 0 MUc^E^iS 8 ft^<^3^^*i 9, 2 0^H 
^*M1B55Sa*»*^t-o ^»ft 120^^7 
-fX*tt©±H:affl+8»K, K«#*l 9tcffi«ft 

2<£>©ffiH!fe Ell Ofttfi io$fc*4 0Tf«f«fc9) 
KlfLfct^fcSc FffiT^bfclll 2fl>&*0=i^/V 

Ig«li^^tc ffi^SWS^M (HDD *S5feS:ffl 
Bl OTJrSBl 2T*fc ^T»fc*0, 

fc, E. I > t**^ • • *A7-^ * K^y 

AW) ©«4*Br«ttO*« l 1 fcftlWca^S o Sr/'? 

ftWt5*u:, HDiW^fcbfcoT, ^ttcDS; 

(%«$!tR) M-XWZ 
co^ASteT-&5o ttatiotit S«ini7x7 

«<»V^}|»«»^n-^E3 ? iJSrSi*1-5*iC, fif**^ 



-6- 



b 5 1 , 52, 53, 54, 55, 56, 57 iC^fS-f 
LTt>4^U *VM4*»8©pflI;fls:Ji (IS^U-C* 

-fA-5 Oev*:?— iyndf-f-^ • $ K 

i 9^©±n:iiite*gifeteioTtt«I 
lojttciMMWj: (xtttBBoiw 

3, rwfWC i^ndrf-y .^y-r§ K/^^^S 

1/T1> J: t\ XJfcDJlS ttiBo. 2 

5 ;vx-fo 5„ ^ ^ 9 <f X Ufc ="-f A-«*IJ4 1 7bW 2 5 
■CfcS. ^ A4HfcWKfc5lg*tt 1 753E4 5 A-Trfc 
5. »H=«-f>i'*itll©IBO|l«frJBOlHfc?rS:0. 5 75 

mi. 2 s/vf&s. &s^mu^ Wffltwttftu 
*e>*v^ftt)Siiifeit^ ~tS3'f/'viS5o, 6 

ftS £ t tffc ft. mito tt*4 T tt-tftfeWB 1 5 A-H* 

^ftixts, mwm%\mm'B.xf-=ij/X'<DW>mz- t^x 

1*12 71112 0 5^n>-^££T^«tC£fc»L-C, 

±.m&'< V K 5 4 KMT 5 fltftjfcKMIrf . a-fWO 
Ogf#l6 1, 6 2, 6 3, 6 4, 6 5, 6 6, 6 7 



©*Mf4, 0. 00 15N"?0. 0 0 3 5N-£>tfs^£3 
rtL#5. t©±KW1t#OJ8U©jaWl2 0*j(lfflt 

ill- HDI«!t »f^Wtt«>«»**t«i-5=BS4 

m# 2 0 &mm-t 5 ©iis ^®tt« ^nf^-r-s % 

[0 0 19] HI 314, 1 OCDjf 4 1 W^^lStT-jgjg 

jt^s, **©#is©i|ii4 3, 44 t^©rfl©^mft:©t« 

fc9 4 6 H 1 3tt, #«©i|iISr?*l£iC3i 

*CiW-C4<, «HM>H<E)nill%ttAlc»S^j:ft 
*»©«4 3, 4 4WW4 7, 48 



-7- 



[0 0 2 0] |14ft $£®g LTV^V^'J* c^BKttflJ 

ft*** 19, 7 4rtte*>«3-Y/V'»lk7 1, 7 2T# 
0tt^B7 5 f 2 0tt^^;Vii8 1, 8 2ti 

iT-7 0, 8 011, 01 2fc*+©fc|PH*fc, ^Jlffiat 

7 8 Sr^1-5#K»JS*ix53&^ *oWfc*M«**fr 

8 2^, r«^>^^^^7 oo^Mii^gaa^^ t 

fflOO =i ^ /vm* 7 0 <£_t«<0 3 4 /MIS 7 1 j» JbMO 3 
r/VTj »7 7ffll 5 3tWl 6fc^&ft 
tiX#*>* Bl 7«>»flB"C»l,fca^/v*-fer^>'Hc 

«>^woB^^^sl^■cv^6, *«t 

$8 1, 8 2^#^§tu*»^/U*^8 0 3&iffi»fc«*> 
*K 3>fA«B7 1, 7 2-e»***t«a-rA*F7 0 

[00 2 1] 018ft ^<7> Jbi£ 2 SctcO nT^tt^HD 
I »^>»4iT,fc»«jfc^ts-^B?|7 6 griggSfcBft 



a#fc w tf^ 2ft%<^W»ttt»o»««^n-5TEW 
7 6**i5»TfcJ:V\ jft«agyp-^ga?0^*3ES9O 
KBS-tSrifcitu ^»gtcj:^t^t 

S&o, itS9l^ Bl 4-1 70¥Bfc#Lrj» 
[0 0 2 2] K»at^«»=«^A'«*'t*t4:JlTW5 r=* 

h&itwwm&&it%zktfim&&m\z, mm 

[0 0 2 3] r^H(0#3t©**«|4rBBte^fc# 
[EaBOBm^RW] 



-8- 



6 o(0 1 ? - y<?> W—M ©iS*n => -f /Hit r <om 
IMS] ¥-Ji0 1 ! ?->'©B«)J|H=-Rtffl8jirt-5ll- 
[05] ^-gcoi^-voKiJ^^X^M^i-S*- 

mo i * - vcd^^^t ~ omm \z.'&i -cn& § i ^ 

[BT] H5&l)<6<D#3i&l 7 ©Sh?9Wr LfcUrK 

[110] i©3fiMK:ffio-Cl8jitfc2o©*-«a'1' 
sPBaHo 

[HI] 



h„ 

imi 2] mi o&tn i0mm*4o<Dffi~v®mut 
mmm. 

[SI 3] HI OTbmi 2tei5H't>©tlS|«*3-fA* 

[hi 4] hi oat; i lorMa^A't watte** 

-fAOffiBWEH., 

[HI 5] HI 4©2o<0=>-Y;K7)iajlJ&-'!pjSH"e, ±<SI 

[HI 6] @14©2 0©3^/W©?«t, -hflSJa-f 

[H 1 7] HI 5RTPI 6 <Z>#JI«ii£ 8 5 ©BfT« 
LfcBMH, 

[HI 8] £<D35Wfc«£oTftEfe*i,fc, 7 = 

[«F*©BW] 
3 JEW)*-? 

6, 7 m&m* 

[HI 5] 




-9- 



IM2] 



IH3] 




[H8] 




-11- 



mi e] 



jS* 85 




[mi 7] 



74 



70 . 







"V 










rari rw*i „ nTT rah I 


den [^^rkL_ 




m 






J 

. 


to 




19 









^^X-Yx ^l^>-VT-n-h\ 1355# 
| s>w ^^ aAd^^ . >\ 27# 



(72) mm^ V fHr- K • aHry * f^-^X 

;=l^ xM^Ml - K 218# 



-14- 



